The effects of site-directed mutagenesis on the dimerization and secretion of the NS1 protein specified by dengue virus.
cDNA of dengue virus type 2 encoding the glycoprotein NS1 was transiently expressed in COS cells using an SV40-based vector. To test the importance of selected regions of the protein in dimer formation, constructs were prepared which encoded amino acid changes at specific locations. Six of the 12 Cys residues in the NS1 protein were individually changed to Ala. Two amino acids in each of three hydrophilic and two hydrophobic areas of the protein were also changed to Ala. The ability of these 11 mutant proteins to form dimers, the sensitivity of the dimers to dissociation by heat, and the secretion of the mutant proteins from transfected cells were investigated by immunoblotting, immunoprecipitation, and indirect immunofluorescence. The results demonstrated that the carboxy terminal end of the protein is important in dimer formation. In particular, the substitution of Ala for any one of the last three Cys residues, which are located within the carboxy terminal forty amino acids of the protein, prevented dimer formation. Only the proteins which formed dimers were detected at the cell surface and in the extracellular medium. No monomers were secreted.